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area of quadrant FDN=\7tDF i =22f>n ; and area of sector IDN : 2rtDF i :: 2nDF 
: arc IN, or area of sector IDN=hDFx arc JiV^15{-Y[4i/3[(4- 1 /14)]-v / 7+ 
l/2]} square feet=50{4j/[3(4- 1 /14)- l /74v/2} square feet. 

.-. Area of sector FDI=225tt- 50{4 l /[3(4- l /14)]- l /74 \/2). 

Area of triangle 2X7I=JZ>/7x iAf=10x5(,/14--2)=50(i/14-2) square 
feet. .•. The total area over which the horse can graze=1875^ + 2(225w— 
50{4 v /[3(4- 1 /14)]- r /7 + 1 /2}) + 2[50( v / 14-2)]=1875^ + 450w-1004^t3(4- 
1 /14)]- v /7 + v /2 + 100(|/14-2)=2376ar+ 100 |/ 14-2-4,/[3(4-,/ 14)] + |/7 
- l /2=7249.378 square feet. 

II. Solution by 0. 1. HOPKINS, A. M., Professor oi Mathematics and Physics, High School, Manchester, N. 
H.; J. K. ELLWOOD. A. M„ Principal oi Colfax School, Pittsburg, Pa.; and P. S. BEES, Principal of School, Lari- 
more, N. D. 

Let ABCD represent the barn and A the corner to which the horse is tied. 
Then FA=AG=50 feet, and Z)F=J£>=.BJ=<?J3=30. The area over which he 
can graze is divided into four parts, viz.: the three-quarters of a circle AFPGA, 
the two sectors GBI and IDF, and trie-quadrilateral IBCD. 

BD= 1 /(20 8 4 20 8 )=20,/2. .-. ED=10^/2. 

.-. C£= 1 /[30 2 -(10 l /2) s ]=10 ) /7. 

Area JJ5C7)=area IBD-area. BCD. 

.-. Area 7jBC/)=10 ) /7xl0,/2-200=:100 l /14-200. 

.-. Area IBGD=l 74. 1657 square feet. 

cos Z 72)^=(10/2)/30=.4714. 

.-. £IDE-=61° 52' 30" and lBDA^45°. 

.-. HDA=W6° 52' 30". .-. HDF=73° T 30". 

Sectors G1C and IDF are equal. .-. 2/73° 7' 30"=146° 15'=146t°. 

Area of circle whose radius is lD=30 2 7r=900;r. .•. The areas of the two 
sectors GBI and 7Z).F=(146i/360)x900;r=365£7r=365.625*. 

Area of GAFPG=(3-50 2 7r)/4:=1875x. (365.625 + 1875)7r=2240.6257r. 

.-. Area CM.F , J P<?=7039.1475 square feet. 

.-. Entire area=174. 1657 4 7039. 1475=7213.3132 square feet=26.495 
square rods. 

This problem was also solved by Q. B. M. Zernwho got as an answer 7291.9868 square feet; J. Sehef- 
fer, his answer being 6889.414 square feet; Fremont Crane, his result being 6351.785 square feet; and B. F. 
Sine, his result being 7233.292 square feet. Cooper D. Schmitt did not solve it, but referred to a previous 
solution in the Monthly. 

94. Proposed by J. A. CALDEEHEAD, M. Sc, Professor of Mathematics in Curry University, Pittsburg, Pa. 
What rate of income do I realize by purchasing United States 4% bonds at 105 if I 
sell them in six years at 104 ? 

Solution by CHARLES C. CROSS, Libertytown, Md.; FREMONT CRANE, Sand Coulee, Mont.; HON. JOSIAH 
H. DRUMMOND, Portland, Me.; and G. B. M. ZERR, Pottstown, Pa. 

.04x6=24. 

1.044.24=1.28, amount realized on bond. 

1.28— 1.05=. 23, amount gained in six years. 
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. 23-5-6=. 03(5, amount gained in one year. 
.03g-r-1.05=3£|%=rate of income. 

Also solved by P. S. BEBO. 

96. Proposed by WALTER HUGH DEANE, A. M., Professor of Mathematics, Jefferson Military College, 
Washington, Miss. 

A man sold a house for $7,500 and gained a certain per cent, on the cost. If the cost 
had been 16%% less, his gain would have, been 25% greater. Find the cost of the house. 

I. Solution by J. K. ELL WOOD, A. M., Principal of Colfax School, Pittsburg, Pa.; and M. A. GRIJBEE, A. 
M., War Department, Washington, D. C. 

The increase in per cent, gained is made up from two sources : (a) addi- 
tional gain caused by decrease in cost, and (b) original compared with supposed 
cost instead of actual cost. 

16§% of cost-Kcost— i cost)=-|, or 20% of supposed cost. 

Hence 25%— 20%, or 5%, must be due to changing the base, and 
(gain-s-g cost)— (gain-r-cost)=5%, or ,'„-, orgainH-5xcost=- z 'j-, and gain— I cost. 

Hence -J cost=$7,500, and cost=$6,000. 

Solution No. 2. The rate on £ cost=| of rate on cost. 
i of cost-T-| eost=£, or 20%. 

.•. | of rate on cost + 20%=rate on cost+25%, or | rate=5%, and rate= 
25%. 

Hence 87,500=125% of cost, and cost=86,000. 

Solution No. 3. Let 6r=cost. Then $7,500— 6z=gain. 

$7,500— 5a;=8upposed gain. 

7500-5* 7500- 6x ,, , ,.„„.- 

— — v = 7j + i, whence x=$l,000, 6z=$6,000. 

II. Solution by B. F. FIKKEL, M. Sc, M. A., Professor of Mathematics and Physics, Drury College, Spring- 
field, Mo. 

1. ioo per cent. =selling price. 

2. 100 per cent.=actual cost. 

3. ioo per cent.— 100 per cent.=gain. 

4. 100 per cent. — 16$ per cent.=83i per cent.=conditional cost. 

5. ioo per cent. — 83J per cent.=conditional gain. 

6. 83i per cent. =100 per cent, of itself. 

7. 1 per cent.=l/83i of 100 per cent.=l| per cent. 

8. wo per cent.— 83J per cent.=(ioo— 83^) times 1£ per cent.=fxjoo 
per cent. — 100 per cent.=conditional gain per cent. 

9. .-. l*.ioo per cent. — 100 per cent. — (ioo per cent. — 100 per cent.)= 
^xloo per cent.=-difference. 

10. 25 per cent. = difference. 

11. .-. I X ioo per cent. = 25 per cent. 

12. ioo per cent. =5x25 per cent, = 125 per cent.=selling price in terms 
of actual cost. 

13. .-. 125 per cent. = $7, 500. 



